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Description 

This invention relates to polypropylene compositions having improved impact resistance and 
whitening resistance characteristics. m 
5 As is known, the isotactic polypropylene, though being endowed with an exceptional combination of 
excellent properties, is affected by the drawback of possessing an insufficient impact resistance at 
relatively low temperatures. & U i 

According to the teachings of the prior art, it is possible to obviate this drawback, without sensibly 
affecting the other polymer properties, by properly modifying the synthesis process or by blending with 

io rubbers. . , . 

The modifications to the synthesis process essentially consist in introducing, after the 
homopolymerization step of propylene to isotactic polymer, one or more steps for the copolymerization of 
ethylene and propylene mixtures. Me _ t 

Processes and compositions which are representative of the prior art are described in US Patents 
15 3,629,368; 3,670,368; 3,670,053; 3,200,173 and in European Patent Application 0077532. 

According to US Patent 4,454,306 olefinic block copolymers having well-balanced flexibility, strength 
and processabiiity can be prepared in the presence of a stereospecific catalyst, by combining a 
polymerization step of propylene with a polymerization step of ethylene and at least one C 3 - 12 a-olefin. 
These block copolymers which contain a relatively high amount of rubbery fraction are particularly 
20 suitable for obtaining products falling in the field of thermoplastic elastomers by partially crosslinking said 

rubbery fraction. .... 

The impact resistance characteristics at low temperatures of the isotactic polypropylene can be 
improved by adding a rubber thereto, in particular an ethylene-propylene rubber (see for example US 
, Patent 3,627,852). M . , 

25 The products thus obtained are characterized by an excellent balance of properties, in particular a high 
rigidity and resistance to impact even at relatively low temperatures. Such materials, however, though 
being particularly suitable for the manufacture of injection molded articles, exhibited a particularly serious 
drawback, as regards— the aesthetical characteristics of— the manufactured articles. These products, in 
fact, are characterized by a low resistance to whitening if subjected to impact. Such phenomenon appears 
30 in the form of a whitish spot that forms around the impact-concerned area. 

To obviate such drawback it was suggested to mix specific propylene-ethylene copolymers, prepared 
in two steps, with specific types of polyethylene (see for example US. Patent 4,312,964). 

It is apparent however, that the achievement of such purpose involves, in addition to the two synthesis 
process steps, a further step consisting in mixing the obtained polymer with the polyethylene. 
35 That represents a considerable drawback as regards both the economics and the simplicity of the 
process. 

It has now surprisingly been found that it is possible to obtain polypropylene compositions 
simultaneously endowed with a high rigidity, a high impact resistance and a high whitening resistance by 
operating in two steps, in the first step occurring the homopolymerization of propylene- to stereoregular 
40 polymer, and in the second step the copolymerization of ethylene/butene-1 mixtures. 

On the basis of the prior art it could not be expected that the substitution of the propylene-ethylene 
rubber by the ethylene-butene-1 rubber would permit to obtain modified polypropylenes endowed with an 
improved whitening resistance. 

Thus, the object of the present invention consists of: 
45 Polypropylene compositions having a high impact resistance at low temperatures and an improved 
whitening resistance, comprising, as essential components: 

60—90 parts by weight of polypropylene with an isotacticity index >90, preferably >95; 
10-^40 parts by weight of an ethylene-butene-1 copolymeric fraction containing 50—95% by weight of 
ethylene and having 20—95% by weight of a crystalline fraction (I), with a polyethylene-type crystallinity, 
50 insoluble in xylene at room temperature, and 5—80% by weight of an amorphous copolymeric fraction (II), 
soluble in xylene at 23°C, containing 40—70% by weight of ethylene, and wherein the weight ratio between 
the total polymerized ethylene and fraction II ranges from 0.6 to 8. 

The compositions are obtained by means of copolymerization processes comprising at least a 
homopolymerization step of propylene to stereoregular polymer and a subsequent copolymerization step 
55 of ethylene-butene-1 mixtures in the presence of Ziegler-Natta stereospecific catalysts prepared in 
particular from a titanium compound carried on a magnesium halide in the activated form. 

The polymerization processes are conducted continuously or discontinuously according to 
conventional techniques by operating in the liquid phase either or not in the presence of an inert diluent, or 
in the gas phase or according to mixed liquid-gas techniques. 
60 Particularly advantageous has proved the use of catalysts with a spheric morphology and a narrow 
particle size distribution in mixed polymerization processes, in which the homopolymerization of 
propylene is accomplished in a liquid monomer and the copolymerization of ethylene-butene-1 is 
accomplished in the gas phase. 
65 Between the two steps, the reactor is degassed in order to get a substantially complete removal of 
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residual propylene. "Substantial removal" means residual concentrations of propylene in the gas phase 

below 5% bv mols with respect to the other monomers. ... ^ „ m _„_ t 

^e phy^cal-mechanical properties of the claimed compositions essent.ally depend on the amount 

5 ^tfpXrn^TJ^ene content ranges from 5 to 30% by weight and the tota. polymerized 

bm ^3S;SrS determined by ^T^SSAS 
tetrahydronaphthalene at 135°C varies, as a function of the components' nature, wrth.n the following limrts. 

1-4.5 dl/g for polypropylene; 2-15 dl/g for fraction I. and 1.5-10 dl/g for fraction II. 
The mechanical properties being the same, the compositions herein described, based on an 
ethy^VKtTwpolymeric phase exhibit a surprising improvement in the wh.ten.ng res.stance as 
comoared with the compositions based on ethylene-propylene copolymers. 
TmounTand composition of the ethylene-butene-1 copolymer are not c^a as regards sa.d 
w characteristic the latter depending on the M.F.fl. of the product, especially below 1 g/10 . 

characteristic the atter^ ^g ^ ^ ^J^JLSZ 

corresponding compositions based on ethylene-propylene copolymers fractions, the other phys.cal- 

■""SE f JESS I. r'efpecfiS'- show the characteristics of the two steps of the process as well as the 
20 characteristS of the products obtained. The latter characteristics vary according to the vanation m the 
amount and composition of the ethylene-butene-1 copolymer. 

The rSstence to whitening is determined by subjecting the impact, caused by a ramhav g 
oreestabi shed weight, small discs prepared from the polymer being tested Both the minimum height 
nSSryto obSm the whitening <h>, and the width of the whitening area at the max.mum height allowed 

" ^ theTlfoTn^ to iiiustrate the invention, without being however, a .imitation 

thereof. 

Example 

so Genera. J^^JJ" in , stai „,ess steel 22-1 autoclave, equipped with a helical magnetic stirrer 
running at about 90 rpm. 

were copolymerized in the gas phase. 

preyed time, substantially all the residual monomer was removed by degassing at 60 C and at 
atmospheric pressure. 

S.» 2 hn^?n P o : |vm e r oowder after drawing of a sample for the isotacticity index (I.I.) determination, was 

.„ XS^SCnL™. >S ». Compaq. .xampW h a y o, .h. »J» ecpoaPon of .h. 

anH cut in 12%) dried in an oven in a nitrogen stream at 60 C and granuiatea. 
ss 8 AI^ThS tes£ carSd out and the relevant operative conditions are recorded ,n the Tab.es. 
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Claims 




1. Polypropylene compositions having a high impact resistance at low temperatures and an improved 

. _ • oo accontiai rnmnnnfints! 



25 



liquid monomer and the ethylene/butene-1 copolymenzation is effected in the gas phase. 



Patentanspruche 

1. Polypropylerizusammensetzungen mit hoher SchlagzShigkeit bei niedrigen Temperaturen und 
verbesserter Bestandigkeit gegenuber WeifctrGbung, die als wesentliche Komponenten enthalten: 

30 60—90 Gewichtsteile Polypropylen mit einem IsotaktizitSts- index >90, vorzugsweise >95; 

10—40 Gewichtsteil einer Ethyl en/Buten-1-Polymerisat-Fraktion, die 50—95 G"ew.-% Ethylen enthSIt 
und zu 20—95 Gew.-% aus einer kristallinen Fraktion (!) mit einer Kristallinitat von Polyethylen-Typ besteht 
und in Xylol bei Raumptemperatur unloslich ist, und zu 5 bis 80 Gew.-% aus einer amorphen Fraktion (ll) f 
die bei 23°C in Xylol I6slich ist und 40—70 Gew.-% Ethylen enthalt, besteht; und bei denen das 

35 Gewichtsverhaltnis zwischen dem gesamten polymerisierten Ethylen und der Fraktion (II) im Bereich von 
0,6 bis 8 liegt. 

2. Verfahren zur Herstellung der Zusammensetzungen gemaS Anspruch 1 durch Polymerisation von 
Propylen und von Ethylen/Buten-1-Mischungen in aufeinanderfolgenden Stufen, umfassend zumindest 
eine Stufe fur die stereoregulare Homopolymerisation von Propylen und eine Stufe fur die 

40 Copolymerisation von Mischungen von Ethylen und Buten-1, dadurch gekennzeichnet, dafc die 
Polymerisation in Gegenwart von stereospezifischen Kobrdinationskatalysatoren, umfassend ein 
Titanverbindung, aufgebracht auf ein Magnesiumhalogenid in aktiver Form mit einer spezifischen 
Oberflache von hoher als 3 m 2 /g und/oder mit einem Rontgenbeugungsspektrum, bei dem die in dem 
Spektrum des nicht-aktivierten Magnesiumhalogenids erscheidende Linie mit hoherer Intensitat verbreitert 

& oder durch einen Halo bzw. Hof ersetzt ist, durchgefuhrt wird, wobei man unter derartigen Bedingungen 
arbeitet, daS bef der Homopolymerisationsstufe die Bildung von Polypropylen mit einem 
Isotaktizitatsindex von hoher als 90 in -einer auf das Gewicht bezogenen Menge von 60—90 des 
Endprodukts und bei der Copolymerisationsstufe die Bildung eines amorphen Ethylen/Buten-1- 
Copolymeren, das bei 23°C mit Xylol extrahierbar ist, in derartigen Mengen erfolgen kann, daB das 

so Gewichtsverhaltnis zwischen gesamtem polymerisierten Ethylen und amorphen Copolymeren im Bereich 
von 0,6 bis 8 liegen kann. 

3. Verfahren gemafc Anspruch 2, dadurch gekennzeichnet, dali die Propylen-Homopolymerisation in 
flussigem Monomeren erfolgt, und die Ethylen/Buten-1-Copolymerisation in der Gasphase durchgefuhrt 
wird. 



Revendications 

1. Compositions de polypropylene pr6sentant une resistance aux chocs elevee aux basses 
temperatures et une resistance au blanchiment amelioree comprenant, en tant que constituants essentiels: 
so 60 a 90% en poids de polypropylene pn§sentant un indice d'isotacticite >90 et, de preference >95; 
10 a 40 parties en poids d'une fraction polymere ethylene/butene-1 contenant 50 a 95% en poids 
d'ethylene et formee de 20 a 95% en poids d'une fraction cristalline (I) presentant une cristallinite de type 
poly£thylenique, insoluble dans le xylene a temperature ambiante et de 5 a 80% en poids d'une fraction 
amorphe (II), soluble dans le xylene a 23°C et contenant 40 a 70% d'ethylene; et dans laquelle le rapport 
65 molaire ethylene polymerise totaltfraction (II) est compris entre 0,6 et 8. 
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2 Un precede de preparation des compositions selon la revendication 1. par P°'Y^ation de 
propylene et de melanges ethylene/butene-1, effectuee en etapes successes, ^ m P T f n f\ a " m °^^ 
MmSui, ^Zmnnoivmeriiation stereoreguliere du propylene et une etape de copolymensation de melanges 
XlS^bK^rSSSSSn ce que la polymerisation est effects en presence de cata.yseurs 

s de coordination stereospecifiques comprenant un composant a base de Mane supports sur une 
haloSS d magnesium sous forme active, presentant une surface superfiaelle supeneure * 3 m g 
haiogenure oe magnebm x dans | eque l la raie d'intensite maximum se produisant dans le 

Se^ non^ctiS est e.argi remp.ace par un halo, en operant dans des 

condTtfonrS permette la formation, au cours de I'etape d;homopolymer.sat,on , de 

ic poCo^ylene presentant un indice d'isotacticite >90 en une proportion ^^^^ t ^ 
90% duproduit final et la formation, dans I'etape de copolymerisat.on d'un copolymers 
amorphe susceptible d'etre extrait par ('ethylene a 23°C en quantrte telle que le rapport ponderal ethylene 
Dolvmerise total/copolymere amorphe sort compris entre 0,6 et 8. 

P 3 Le procede selon la revendication 2, dans lequel I'homopolymensation du propylene est effectuee 
15 dans un monSmere liquids et la copolymerisation ethylene/butene-1 est effectuee en phase gazeuse. 
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